Toxic and genotoxic effects of oral administration of furan in mouse liver.
In this study, the effects induced in mouse liver by repeated oral exposure to furan were investigated. To this aim, the compound was given for 28 days by daily gavage to male B6C3F1 mice at 2, 4, 8 and 15 mg/kg body weight (b.w.)/day. Twenty-four hours after last administration, animals were sacrificed, liver was excised and the following parameters were evaluated: histological alterations, apoptosis, cell proliferation, polyploidy, overall DNA methylation, gene expression and DNA damage by the immunofluorescence detection of foci of phosphorylated histone H2AX (gamma-H2AX) and by alkaline comet assays, using both standard and modified protocols for the detection of DNA cross links. Liver DNA damage by comet assays was also evaluated in mice receiving furan as a single acute oral dose (15, 100 or 250 mg/kg b.w.). Microscopic analysis of liver sections indicated that repeated oral administration of furan was moderately toxic, producing mild histological alterations with necrotic figures, apoptosis and limited regenerative cell proliferation. The flow cytometric analysis of DNA content in single-cell suspensions of liver cells showed a statistically significant increase in polyploid (8N) cells at the highest dose. No treatment-related changes in overall DNA methylation, gamma-H2AX foci, DNA strand breaks and cross links were observed at the end of the 4-week exposure period. However, several genes involved in DNA damage response, beyond stress and liver toxicity, were over-expressed in mice treated with the highest furan dose (15 mg/kg b.w./day). Acute administration of furan induced evident liver toxicity at the highest dose (250 mg/kg b.w.), which was associated with a significant increase of DNA damage in the alkaline comet assay and with a distinct decrease in gamma-ray-induced DNA migration. Overall, the results obtained suggest that the contribution of genotoxicity to the mechanism of furan carcinogenicity in mouse liver should not be dismissed.